Thermodynamic dissection of a low affinity protein-protein interface involved in human immunodeficiency virus assembly.
Homo-dimerization of the capsid protein CA of human immunodeficiency virus through its C-terminal domain constitutes an early crucial step in the virion assembly pathway and a potential target for antiviral inhibitors. We have truncated to alanine the 20 amino acid side chains per monomer that participate in intersubunit contacts at the CA dimer interface and analyzed their individual energetic contribution to protein association and stability. About half of the side chains in the contact epitope are critically involved in the energetic epitope as their truncation essentially prevented dimerization. However, dimerization affinity is kept low partly because of the presence of interfacial side chains whose individual truncation improves affinity by 2-20-fold. Many side chains at the interface are energetically important also for the folding of a monomeric intermediate and for its conformational rearrangement during dimerization. The thermodynamic description of this low affinity interface (dissociation constant of approximately 10 microm) was compared with those obtained for the other protein-protein interfaces, nearly all of them of much higher affinity, that have been systematically analyzed by mutation. The results reveal differences that may have been evolutionary selected and that may be exploited for the design of an effective interfacial inhibitor of human immunodeficiency virus assembly.